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Scenario 1: Oil Transport in Port - Location

Figure 1. Port Oil Piping Transportation System – Land Part

 

Point 5. Port Oil Piping at 
Land Baltic Seaside Area 
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Point 3. Middle Point (East) of 
Port Oil Piping at Under Water 

Baltic Sea Area 

Point 4. End Point of Port 
Oil Piping at Under Water 

Baltic Sea Area 
54.53, 18.56 

Point 2. Middle Point (West) 
of Port Oil Piping at Under 

Water Baltic Sea Area 

Point 1. Initial Point of Port 
Oil Piping at Under Water 

Baltic Sea Area 
54.54, 18.56 

Figure 2. Port Oil Piping Transportation System – Under Sea 
Water Part

Scenario 1: Oil Transport in Port - Location
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Figure 3. Piping, the initial point at the pier of Gdynia Port

Scenario 1: Oil Transport in Port - Location
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Scenario 1: Oil Transport in Port – Description

The oil piping transportation system is operating at one
of the Baltic Oil Terminals that is designated for the
reception from ships, the storage and sending by
carriages and cars the oil products.

It is also designated for receiving from carriages and cars,
the storage and loading the tankers with oil products
such like petrol and oil.
On the basis of the piping system operation and safety
statistical data coming from its operators its safety will be
modelled, identified and predicted.
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Further, under the assumption of the possibility of the
stress of weather influence on the operation conditions
in the form of maritime storm and/or other hard sea
conditions existence, the piping system safety will be
examined and the results will be compared with the
previous results.

The piping system safety and operation optimization will
be performed and practical suggestions and procedures
improving its safety will be worked out.

Scenario 1: Oil Transport in Port – Description
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The examination of the climate-weather change influence
on the port oil transportation system safety will be
performed within the following presented below
conditions.

Scenario 1: Oil Transport in Port – Description
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1. Experiment area dimension and time of execution

1a. Desired spatial dimension:

The area in the neighbourhood of the port oil piping
transportation system.

The approximate length of the port oil piping system is
equal to 25 km.

Scenario 1: Oil Transport in Port – Description
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Scenario 1: Oil Transport in Port – Design

1b. case study execution time

Date: January 2018.
1st day, in the afternoon: Training Course (Scenarios 1).

2nd day, in the morning: Going by bus to Port of Gdynia
and to Baltic Oil Terminal in Dębogórze to become
familiar with the piping placement, construction, facilities
and services.
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2. Piping operation process data

2a. piping operation process data parameters:

– the piping underwater part operating area

1. piping operation states

2. realizations of piping operation process

– the piping land part operating area

1. piping operation states

2. realizations of piping operation process

Scenario 1: Oil Transport in Port – Design
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2b. piping operation process type of data

1. number of piping operation states and their definitions

2. number of realizations of piping operation process,
empirical numbers of transitions between the piping
operation states, empirical lengths of piping operation
process conditional sojourn times at the particular
operation states

Scenario 1: Oil Transport in Port – Design
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2c. source and availability of piping operation process
data

- source of data
Gdynia Maritime University (GMU), Baltic Oil Terminal in
Dębogórze (BOTD)

- availability of data

complete data available

Scenario 1: Oil Transport in Port – Design
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3. Piping operating area climate-weather change
process data

3a. climate-weather data parameters:

– the piping underwater part operating area
1. sea water
2. wind
– the piping land part operating area
1. air
2. soil

Scenario 1: Oil Transport in Port – Design
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3b. climate-weather type of data

– the piping underwater part operating area

1. sea water wave height

2. wind speed

– the piping land part operating area

1. air temperature

2. soil temperature

Scenario 1: Oil Transport in Port – Design
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3c. source and availability of climate-weather change

process data

- source of data
Institute of Meteorology and Water Management in
Gdynia (IMWMG)

- availability of data

complete data available

Scenario 1: Oil Transport in Port – Design
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4a. piping safety states changing process data
parameters:

1. piping safety structure

2. piping and its components safety states
3. realizations of piping components safety changing

processes

Scenario 1: Oil Transport in Port – Design
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4b. piping safety states changing process type of data

1. piping safety structure and its parameters
identification

2. number of piping and its components safety states and
their definitions

Scenario 1: Oil Transport in Port – Design
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3. numbers of realizations of piping components safety 
states changing processes at the particular piping 
operation states , empirical numbers of piping 
components leaving the safety state subsets at the 
particular piping operation states, empirical lengths of 
piping components conditional lifetimes in the safety 
state subsets at the particular piping operation states

Scenario 1: Oil Transport in Port – Design
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4c. source and availability of piping safety states
changing process data

- source of data
Gdynia Maritime University (GMU), Baltic Oil Terminal in
Dębogórze (BOTD)

Scenario 1: Oil Transport in Port – Design
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4c. source and availability of piping safety states
changing process data

- availability of data

1. piping safety structure and its parameters
identification - complete data available

2. number of piping and its components safety states and
their definitions - complete data available

Scenario 1: Oil Transport in Port – Design
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- availability of data

3. numbers of realizations of piping components safety
states changing processes at the particular piping
operation states, empirical numbers of piping
components leaving the safety state subsets at the
particular piping operation states, empirical lengths of
piping components conditional lifetimes in the safety
state subsets at the particular piping operation states -
complete data not available, application of approximate
data coming from expert opinions

Scenario 1: Oil Transport in Port – Design
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Scenario 1: Oil Transport in Port – Data
Collection and Processing

The considered port oil piping transportation system
alignment is shown in Figures 1-2. In those Figures, there
are marked 5 experimental points in which the
realizations of the climate-weather change process for
the port oil piping transportation system operating area
will be collected.
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In the experimental points 1-4 (Figure 2), to define the
climate-weather states in this area, there will be
distinguished 2 parameters that mainly decide about the
climate-weather change process influence on the safety
of the port oil piping transportation system underwater
part, i.e. the sea water wave height measured in meters
and the wind speed measured in meters per second.

Scenario 1: Oil Transport in Port – Data
Collection and Processing
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In the experimental point 5 (Figure 1), to define the
climate-weather states in this area, there will be
distinguished 2 parameters that mainly decide about the
climate-weather change process influence on the safety
of the port oil piping transportation system land part, i.e.
the air temperature measured in Celsius degrees and the
soil temperature measured in Celsius degrees.

Scenario 1: Oil Transport in Port – Data
Collection and Processing
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The climate-weather change process data are in disposal
and will be guaranteed by Institute of Meteorology and
Water Management in Gdynia (IMWMG).

The piping operation process data are in disposal and will
be guaranteed by Gdynia Maritime University (GMU) and
Baltic Oil Terminal in Dębogórze (BOTD).

Scenario 1: Oil Transport in Port – Data
Collection and Processing
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The piping safety states changing process data are in
disposal and will be guaranteed by Gdynia Maritime
University (GMU) and Baltic Oil Terminal in Dębogórze
(BOTD).

Scenario 1: Oil Transport in Port – Data
Collection and Processing
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Data processing will be based on the results of the
following GMU reports:

[EU-CIRCLE Report D2.3-GMU1, Identification methods
and procedures of Critical Infrastructure Operation
Process (CIOP) including Operating Environment Threats
(OET), 2016],

Scenario 1: Oil Transport in Port – Data
Collection and Processing
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[EU-CIRCLE Report D2.3-GMU2, Identification methods
and procedures of Climate-Weather Change Process (C-
WCP) including Extreme Weather Hazards (EWH), 2016],

[EU-CIRCLE Report D2.3-GMU3, Identification methods
and procedures of unknown parameters of Critical
Infrastructure Operation Process General Model
(CIOPGM) related to Operating Environment Threats
(OET) and Extreme Weather Hazards (EWH), 2016],

Scenario 1: Oil Transport in Port – Data
Collection and Processing
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[EU-CIRCLE Report D2.3-GMU4, Evaluation of unknown
parameters of a port oil piping transportation system
operation process related to Operating Environment
Threats (OET) and Extreme Weather Hazards (EWH) at
the southern Baltic Sea area, 2016],

[EU-CIRCLE Report D3.3-GMU4, Identification of
unknown parameters of critical infrastructure safety
integrated model, 2016],

Scenario 1: Oil Transport in Port – Data
Collection and Processing
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[EU-CIRCLE Report D3.3-GMU7, Port oil piping
transportation system safety modelling, identification
and prediction (without climate-weather change
influence), 2016],

[EU-CIRCLE Report D3.3-GMU14, Application of the
General Integrated Model of Critical Infrastructure Safety
(GIMCIS) to port oil piping transportation system safety
modelling, identification and prediction (with climate-
weather change influence), 2017].

Scenario 1: Oil Transport in Port – Data
Collection and Processing
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Scenario 1: Oil Transport in Port – Next Steps

Preparatory Data for Case Study 2 – Scenario 1

Preparatory Approach to Case Study 2 Modelling, 
Identification, Prediction and Optimization – Scenario 1 

Final Approach to Case Study 2 Modelling, Identification, 
Prediction and Optimization  – Scenario 1
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Thanks!

KK & JSB


